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iwm%] mm* 

-*5* M X S i i 2 - (m+n) Al ( m+n ) OnNj 
6_ n lLn y (Rfp, 0. 3^x + y<l. 5, 0<y<0. 7, 0. 3 
<4. 5, 0<n<2. 2 5, ^JKM^JK^-flfiS: a, y > ? - L 
fffi^b<hi-^>^#, m=ax+byT&& 0 ) "C^feS*^ fl -f^7n>(:| 
V#1"£#«M (Mil, Li, C a, Mg, Y, £fc(iL a, C e £P£< 9>?- 

^47>?-FiiLn (Lnli, Ce, Pr, L ai^I(i'tL^^i< i:U 
tt*>9:'*- K&JR) -C1Hft$*Ljt« — <M 7o^ 7 5fi%J^±#tL> fit 
j£7ni£"C*&&£JKM, yy 9 -KtIL n, v 'J n >* HIAJSTCffc (t^S — 

2 3 «lEI«f i£ iMSe U:«-t^f7n> ^r^rt ? 9 0 

ia^tc^ (7;^-->A, ifWA) , g&S, ittWotl^HlJOtti 
^ 0 . 0 0 1 gl%J^Tt** & d <b i: -t * , If *g 1 i \t 2 KffiftO « 

o 

6] M x Si 12- (m+n) Al (m+n)O n 

N i 6 _ n : L n y (Mt±, Li, C a, Mg, Y, ifctiL a, C e £P&< 9 
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K^W^^SiftL*^* < t i> 1 tt<7>^JR-C* 0 x Lnli, Ce, Pr, 
L a^<bStf*i4^* < <b & 1 «<7)7 > 7- K&JR-efc&e ) "C^JbSfi* <h L 
XtfnLtz&JR*flL®*tfO. 0lRi%WTfc4-5«ii:, 1-5 

ffc!» <b S tfflEflafcK t , 7 > * - K#JS L n O^fbtl 4 l±»5MSK <t 0 Btffc 

^hoo-2 0 0 o vx-mm-f & z t *mwLt-t& a -*t4 ru y&w&it 

[»3&E7] M x S i i 2 - (m+ n) A 1 ( m + n )0 n 

N i 6 _ n : L n y (Mti, Li, C a, Mg, Y. ffctiL a, C e £P£< 9 

K#^£>i§l£*i£^& < <b & 1 tt£>&JR"C£> IK Lnli, Ce. Pr, 
L ari^SUrfi*^^ i: li^7>^KiIT**>So ) xm*>Zti2>tL 

"cimLtz&m*m.®m&o. o 1 si%WTt*sfc mn^ra^i-s 

Si%t:il L -> 9 > ft-^ £ X Tf/ i tz \t 7 -=6 )V 7 r x rn.it y 

fb!» <h £ & BuiEiwK , 9 > * - k^jr l n (omvcm t tz im^-m^ x t) mt 
tot%&mmwtoKtziaL&t>itt:m&mm^ ^z>&i&Ltz-m$; m x s i 

1 2- (m+n) A 1 ( m+n ) O n Ni 6 - n ifzit-^ M X S i i 2 - 
(m+n) Al ( m+ n) O n N i 6 - n I L n y X^t> £ HZ> a -^4 T n > 

m^mwLtzm^m^ , it^Mt^^t^fi^^i 400-200 
im^m 9 3 ^mm -> 7 wc^t* & * * £ i± r ■=& * 7 7 * s< * * 

JBtefc&tflCA l Ni3 Jitf/ifcliA l J&5fcK-££:h.& L i , Ca, Mg, Al, 
Si, Ga, Y, iiXXf? > 9 =- V&J&VXft<D&1ttW.®<n'£-£mi) t 0 . 0 1® 
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mf^&V'lzA 1 N^iOv^ tliA 1 ffim^t HZ> L i , Ca, Mg, Al 

, si, Ga, y, v^m^xn^m^w^^^m^ o . oo 

umm ii3 i ^^mm^^fcn.*) *w-n%*¥ uoo-i soo 

rTi&J&1-&c: i^6^^ti o <D{ntifrlzum<v a — »M 

[W« l 2 3 *ni±a*^^#H^:T 1600-2000 °ccoag$£H-c 
[if 1 3 3 tini±a**^#ia^:T 1 6 0 0 - 1 9 0 0 o c<D^mmx 

[0 0 0 13 

^M^-f^i:*^, ^L^^of:lI«i:l^Lt, fe£-v> coil 
tfeLED) Zitmt1rZ>&fr5&Jty4 *~ K (6&LED) WHTO^M 
[0 0 0 23 

[l^oMf] ^r^g^ia, (7thx.(f, T^^h&ir) , r;i^ >m 

■C&JnLfc3ttfcto&*, £<fcIt>*LTV**o j£^, WfeL E Dj&*£|fflffc$ft 

ho a^LEDii, ®Lif<D&&jtmztt'<xffimw t t)&&< , sif^-c^^-i 
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3S^£SI&$ttTV^efeL EDfi, ffeLEDWilCYAG U * h'J^A- 

£ k & & o 

[0 0 0 3] L^Lfc^fc, YAGMW, |gtW0 0nm«:S 
ffeLED <r>Wm*- *K-kYAG m^^#<7)®j^a. * ;i/ ^ - «h tf ? -gc L4^> 

[0 0 0 4] «ii#JK3c5eT\ i^HI;^SiSi(:y7 hfl 

*MtLt, t + yt'f b7^K#7^, ^-t^frn'A 8 -t>f7n>i 

70>02 fjt^£n *i> * K > W>mfc&*Wi&&Ktetit:ttftX*$>2> o 

^:M x Si 12- (m+n) A 1 ( m+n ) O n Ni 6 _ n (5£*, 0. 3^ 
x<l. 5, 0. 3^m<4. 5> 0<n<2. 2 5 X$> 0 , ^JSMOlKT-liffi£ 

r*i, Li, Mg, ca, y^d^ v&M,i>mhti. ammit^^m^ 

[0 0 0 5] 7>^KiI<0HLa, C e (±>f * >^l7^£ < , »I 
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taffh, L a ifctiC e ^mrlB^^TC^ilBlB^^^pi-^^itiJ: L a £ 
h <fc -? \zta^tz 0 mz.l£, »JllCli, C e £ Y <h (W|B#H^pi--2> t . C 
itz, ##i^«2tc(i, m : ^h^:<%-rht, CeT"^f^tif:«-t^7 

c e ruy(o^m^2 o%earc*»K &w wkufrit p -*y 

[0 0 0 63 LfrLKtfb, ±U<OM^mSi±. Mafct^7n>Il|*f 

— 3fr* #lt«2 — <&5£ : M x S i i 2 - (m+ n) A 1 (m+n) 0 

n N 16 _ n :Rel y Re2 z (5£if», 0. 3<x + y + z<l. 5, 0. 0 
l<y<0. 7, 0^z<0. 1, 0. 3<m<4. 5, 0^n<l. 5) Ttf 
ZtLs a—V-JTuyizmmir&l&mM (M(±. Ca, Mg, Y, SfcfiLa, 
Ce$:i<7>5'- K#«^<bii(m^^^ < t & liOtl) <7>— g&£ fcti£ 
■Cfc, ^g<7)*>1><!:££9 KtlR el (Relit C e, P r, E u, 

Er, Tb, Yb^^Iifti^^< t i> im<7>7>9- K&JR) , itzl*v> 
9 - K#JR ReU ^KSftJ & & 9 > * - K&R Re2 (Re2liDy) <D2 

wmn^y? - Ktitttt^itiaot, ^ ±mitm^ mm ^^t tzmm.it 

(i£<it^fi>*)rt\ mM^«7fe#^Mit^fl-t LxmmZtiZ S i 3N4, 
A1N, r^^y^JR^itf^Si^JROittJK, 1*^14, tiS*^»flaRFtttc 
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[0 0 0 7] ^ttUHAti, #M3C^^t, (a) ft&n&itmn® 
(b) ilTi^-^Aj/dilftT/K-^A, ( c ) ff -t^7n>^) 

zuLfc-rztkmi&m. (d) T^^-^Ai^fi^'f^Kaf-ft'Wffc^imfl- 

[0 0 0 81 
[#!*« 1 ] 

2 0 0 1 - 2 6 1 4 4 7 6 ^- v) 

[#IfM2] 

2002-363554 9 ^- v) 

[#It£fft3] 
#HPS6 2 - 2 2 3 0 0 9^-<lM (£4^-v) 
[##^K 1 ] 

Journal of European Ceramic Society, |8|, 3 - 9^— v (19 9 1) 
[##I*33K2] 

Journal of Materials Science Letters, H 1 5^ 1435 — 143 8^— v 
( 1 9 9 6) 

[##iraifc3] 

mm^m, &*±5&m, (2002^) 

[0 0 0 9] 

M x Sii2 - (m+n) A l ( m + n ) O n Ni 6 _ n :Ln y (5^ 0. 
3^x + y<l. 5, 0<y<0. 7, 0. 3^m<4. 5, 0<n<2. 25 
> ^IMOlfl^a, y^^-KtlLnWintt^i:!, m=ax 
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y -tr > * £ * it ^ft * ff^-t £ - £ £ g & £ -f 0 

[0 0 103 

fifeLED ^mmmit^mm.X la7t>;vU-y-t> Xg^ft; «h fc* - <h £ If, 
Lfzo 

[0 0 113 "f&;b*>, ! M x S i i 2 - (m+n) A 1 

(m+n) O n N 16 - n :Ln y (z^f, 0. 3 £ x + y < 1 . 5, 0<y< 
0. 7, 0. 3^m<4. 5, 0<n<2. 25, tlM^ITi^a, 9 > ? 
-KtlLnWi^bht^tl, m=ax + byt*M) -Cfl^tL, c 
7D >tC@^i-^#«M (M(i, Li, Ca, Mg, Y. ^:liLa, C 

^\ #&7fcO^L><b&&^>^- KilL n (Lnli, Ce, Pr, L afrhMlf 

%&±^£U f#J&7G*'C&<2>£SM, 7>^F#lLn, Ill A 

[0 0 12] ±|B^O^S Lv^S«t±, ^X^miffftHJ: «9?U^L^a 
--«j-^Tn>£90 S?*% m±^r L > il5^M<7) (B-^f^Tuyt WM^ if 
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10 0 133 itz, *5&W&, tkimitf^: M x Si 12- (m+n) A 1 
(m+n) O n Ni6-n' L n y (M(i, Li, Ca, Mg, Y, ^:liLa 
, C e £l£< *7>9- Y&m>frbMl$ftZ>'J?%< t i> 1 tt<7>£JRT-& »K Lnli 
, Ce, Pr, L afrbmi£ti&4?%< ti> im<V'7>?-V£m'Z:$>2>o ) "C 
^=b£ft.i> t LTftJt L£;£:ffi^«5»rt ? 0. 0 1fi%WTi:^^ii:, 
#*Ti £ 1 - 5 KM % K MS L ^SSt V7> f is iOVJ/cliT^?! 
xmttT'immzt^ A \ NtSXV/itzl&A l%tt£, ^mM(Dm^i tzlt 
mfMRlz X n MiYM bit* iluIE^m t > 9 y * - K#JR L n <r>WXM i tz fif& 

^m%.jrxwm%*i 4 0 0- 2 0 0 ot;tMn^i:*#itt4 tt -t>f 
ruy ^mmitm^^m^-m k n -r & 0 

[0 0 14] I, £j£« ? 3£ M x Sii 2 -(m+n)Al 

(m+n) On N 16-n-Ln y (MM\ Li, Ca, Mg, Y> itliLa 
, C e ?y*=- Y&mfrhmi£*lZ>'>%< ti> Ln(i 

, Ce, Pr, L a ^ f> Ilf < t 1 7 > ^ - Ktl t**> ^ 0 ) "C 

mfrzfrz t LXMfMLfz±m^fm,^}M^o . oim^Ttft^c, 

xW.it'rJmfj^t, A 1 Nfcitf/ifcttA 12&5fcfc, i&RMOBJtffcfct fctt 

tfc* M x S i i 2 - (m+n) A 1 ( m+n ) O n Ni 6 _ n Sfcli-«3*; 
M x Si 12 - (m+n) A 1 ( m + n ) O n N 16 _ n :L n y -C?£fr$*L* 

«--+4td>^^^ ^ jn l £ M^tJ * , mm * ^m-r & -^mn. nm%* 1 
400-200 ovxmfc^&ztzmktrz a -^^ ruy&Mmitwmit 

[00153 « --+4 rn>^»s>fk!»m*#o«5t^ffiu«^4±gaf6W 
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j^two. 3 nm%&T <Di><7)zmm-fz>z t-c&z> 0 

[ooi63 it:, *5twi£. mi±mmjfxm-m%T, 1600-200 

z> mm\ YM&itfa<D w^t^vi \z m t> & 0 

[0 0 17] 

: M x S i 1 2 - (m+n) Al ( m +n) O n N i 6 - n : Ln y Tl 
^'M<7) *'L^ i: 4^ 7 > ^ - Ktl L n li, (Si, Al) 3 (N, O) 4 O 4 

^-i^-a-tr a -it 4 ru ><d±$ 1 mMtz ftiis 2 mt xmfe-f&<vx 
, m-m&^m&frb, stris^— jfeui&^-c, 0. 3^x + y<i. 5, o< 

y<0. 7, 0. 3^m<4. 5, 0<n<2. 25^4'^ MMWl^ 
a , 7 y 9=- V&mL n (DlMT-tifiH bb-?2>t%, m= a x + b yXhho Mx. 
(£\ HAtlM, L n^lST 2ffiO£ £fi, 0. 6^m<3. 0^0<n<l 
. 5t*^ HAtlM, L n^T 3ffi<7)t £fi. 0. 9=Sm<4. 5*o0 
< n< 2 . 2 5 

[0 0 1 83 ^7t:fr^^^^^^^-r^> £IS^«J^III#^* 

(Da-^JTU>^Wmimi£itfaX{$, ^^^cO^*(i0. 0 1fi% 
J^TCfil^titv^^ 0. 0 0 1 K»%J^TU'fM$ti'Cv^ ^cofiMtc^ 

[0 0 1 9 3 ^-t^rnxi, 5&3t<V*^t%:Z>7 - K;fe»£@v#L 
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[0020] «0^-e(i, tll->7 yik^Vote txf/z tzar* fry r x 

tf^^f 1 - 511%, «fiL<(±l. l-3Sfi%tzgH 

fi L A 1 N & J; OV i tz \± A 1 IfctU ilMSO'Mw <h 4* * 9 > * 

mm*^~f2>^m®LtfxwmK* 1400-200 ott-M 

-t^7o>tW7 5«*%JJJLh'C*& a — 9->f Tn 

[0021] «-t^7D ^^MRafk^^ottJS^iftiWiic^tt* ^ v 
7>i(i8//mJ^TW^^i L<, 1-6 ^ <7)(i#tz#£ L^ 0 

Sfc, 9 0%tl(d 9 o)^ 2 5j«niTO^WiL<, 2 - 2 0 m<D 

ij^^^t(DmmwkWt<Di%^(Dmm^^ity^ *- k (led) ±« 

») ft »t T McJfcrV * * flsJR L K x fBfcSS JK *5 «t Cffe W / * ^ y * & !k 
U:tm o 9 0%g7& ? 2 5 ,«mJ£JLtKfc*fc, ffl*&;M*fWifc£U #§ 
ftSUEfc J: t^flO^Lw^v Htz N $fio fl -t^7n^ 

»Sffc&&ftffcK£v*-ai, *tJS^*lft«H*tt* 10%i (di 0 ) £9 0% 
fl (d 9 0 ) fcmztiZfrWtmd 90/di o * s 7 JfiTF"?** £ 

[0 0 2 2] f&ftO t & & 9 > * - L n Oi}§S(^^t 4 i: 
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M x S i ! 2 - (m+n) A 1 ( m+ n ) O n N i 6 _ n I L n y X7ji 

ftWtmmtnm*) - h^oi nt^n^^R i etan- 2 0 0 0 ($ixj£\ # 

#f^i$c3) ZmmLXl^ibhthh (x + y) 
J^$iJteL£ (x + y) OH<hit3£LT*46ibti£ 0 

[0 0 2 3] ^§§0^<7) c -^^Tn>^a«^7t#^(i, »L^JS 
MiS X Tf*7 y 9 ~ Y±m L n<D a -*t 4 To >|g^ H t§T-^^S-i#fiJ^ ? 8 0 96JSJI 

[0 0 2 4] — »M To>^^^(7)ii^J^M(i, — ^ M x 

S i 1 2 - (m+n) A 1 ( m+n ) O n N 16 _ n : L n y XMmZtiZ>m%i 
WtmMKttLX* 2. 5 9tm%J2kT<Di><7>1>W* L< , 2. 0fI%WT<7)^ 

[0 0 2 53 «P«-f^7n>m ( a ) ^lfy7 >fb£« 
J;D < yt/:li7€^7 7Xif^^i&*, (b) ^JRT^^-^AiJ Jiyf/i 
fcttSffcT^-^AJB^ (c) « — 9- ^7D>^+Flt:fAIiin^ 

) &JRx*MO— »£fcl±£T*1I»U #&5fcO<t«^£:&*9 K&JRL n 

, ( e ) T)i^-vA$fzi±*jm<vmm&mit&wzmmntL, ztib<n 

^14**x#H^f 1 4 0 0 - 1 8 0 0 t^iiOSS-eMt^^ tt:J:f|, f# 
[0 0 2 6] ±S#tfe^^li-/ 7 >it^^ i OVJ f:li7t^7 7X 
>f m £ t'<D / n a y > f b y >f % t T > - T t 4- i t± *ffl*t3K t?RJS $ * 
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f tz{±ry^-Tii^m%T^ 600-120 orc»5H?1-&^&, ifc 

[00273 ^(n^m^&hnt^mmis^yit^&xvt/ttziiT^ 

^yr^mit^r^mBM^m^WiO. 0 0 5 -0. 0 5 /umX"$>2>o itz 

m^^xmmw^a, mmtemfT^-tz^z-f. ^w^rt^7rxtti 

[0 0 2 8 3 *3&giT?ti. ZlI&W&tZ: M x S i i 2 - (m+n) A 1 ( m + 
n) O n N ! 6 - n : L n y T^^$ti^> i L-Cft#L^#S^M^s^0. 0 

i KM % J2JIT t & ** K > iH^WM-c hz>^m.misy> it^m & X Xf/ ttzltT 
^e;u-7 T7,m.it7- 4 mf^t^ A 1 N&£Zf/£tzliA 1 tlM^ifk 

mmn^mmisyyit^teXiy/ttzitT^^y t 7,mt7-4 mf*^ if 

CA 1 N&£Xf/£tzl±A l^*Ko^T{±, &JR^|Pfc%O^rSrt s 0. 0 lg 
M%J^T\ U£ L < (± 0 . 005 3fM%J^T\ ICffi L < (i 0 . 0 0 1 ff»% 

ov^t^, @^tt>^^o/iif^(7)#«/F|ifitJ^*^0. 0 1 

[0 0 2 9] ^11-/7 >1t£rty)& £Xf/£ tz\$T*:fl<>7 T 7.m.it7- 

Jm&m±. ^i^i^ 1 - 5 f i%co ^ ffl t ^ o ^tll-3f 
4 % <0 & <7) (2 M K «f £ L v * o ^m-a-^f*^ 1 »i % *ini <D i> <D X it , mm&m "C 
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iff^2 1 RlOA 1 N^D M y<7)4«: l)Kf J L < ^v^ 0 if z> 

[0 0 3 0J Ii:, ^S*v9>ffc#»fcJ:aVt£t±7*;l'7T*S'ffc*- 

[0 0 3 1] Z?z. &mm^7 >it&M&£Zf/i fzU7*)Vy TT.m.it'r 
8 0- 6 0 0m2/gOJtiMlHto^(OfWiLv^ 0 3 
4 0- 5 0 0m2/g<7)^mcfti Lv> 0 ^liy^W^llfeJ:^/^ 
{i7^7T*Mffc^&*N^Jfc^M»rt s 3 4 0ra2/gj;t) < ft££ 

(Oitmmm^S 0m2 /g&T t%2>t, |i!^3 0nmJJl±t:fflML, ^ 
T n ^jS&tSoigte^fiT L T , ft A£« £ @}§ L ft v> « MM-ft ^ >f ft*l * £ 
(^ltf^^ftB«LI<4^o Jticmi*7$ ? 6 0 0m2/gJil±i: 

a-^7n>fi^fL<iii^L-C > fiTcftU Bfaoe&sMfr a 
d-t^7D> ^MftSffc&S* ^^i: ^lit: ft & 0 

[0 0 3 23 7;K-^Aittt(i, ti7;K-^A^, afbr^^ 

3&*ti, 0 . l-8fi%, l-100m2/g co— IK 
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[0 0 3 3 3 mffSL/i^-l±l^ft^rS^i-^^SCov^T(i, #tc^J^{itt 
v ^ TiI^?I£- L fie I ~ * & * t° 4: Sffi 1" £ d 

[00343 aiM^ii^a, l^ffioa^^fStt^r^^H^* i 
400-1800 °c, l < fi i5oo~i80 o < c-c&j£$*l, sa^-ra 
a-^-^ru >v&ii>m htiz>o mf&TEL&tf i 4 o o t: «t v i> i&^t , ^ so « 

4>Kiott& a — *M Tn >fflo£j£#J£-*>1g:T-f *o fll^zajK** 1 8 0 0°C£S 
[0 0 3 53 tBMIf?!^**, tJnJ±S*#'*#BfCT 1 6 0 0 -200 

ot, fftL<iii6oo-i9oo v^mmm-e^-r z> zti>x~%& 0 z 

5$CJE^M3S^iHIffiTTti 1600-1850 °C, 1 0 JaJE<7>Sf?#"*SDJ± 
T-C(i 1 6 0 0 - 2 0 0 OtT'Mt-S d t # & 0 

[0 0 3 6 3 »*S^!»^««tC«ffl$n*inl»^twOV>-Ct±, t < KffHJ^ 

> a - * - * )V y , gfcKl'fkttrit^ > 7° y v -v - * f z&m-fzzt it* 

[0 0 3 73 ±ao*iST, Li, C a, Mg, Y, Eu, Dy, Er, T 
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^Tn^^Mfb^Tt^^^^^^-^^-e^^o -etUi^U 0. 1 nm 

i ^-c^^f ty^mzn^c e , Pr, l a (i, 7c^#-cc7)a rn 

«Xfl *K Ce, Pr, L a ^ASig^^t c - t^ 7 

n >60^jS^oTf^^^^\ BfM^OC e, Pr, L a %m : M Lfz a T 

[0 0 3 8] Ce, Pr, L a £@^£^&^&^<7)^&(i, tufaotli^ 
MJ&C ^#>£-|&L7^ — fesS M x Sii2-(m+n)Al ( m + n )0 
nNi 6-n^^«^ M x Si 12 - (m+n) Al ( m+n ) O n Ni 
6 - n • L n y ^mt>^ti^> a -*M T n - t -C&£ 0 a — 9- 

7n >+lco^cft^<!; LT, ^tt^cOa -->r 4 T n >f£T-£i»-f •?> - t iz X *) 
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